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Topics for Today
= Seasonal Forecasts—Comparison of Models

= Some Troubling Issues

= Multi-scale Ensemble Forecasts
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Goal of Seasonal Prediction

Provide users with reliable probabilities of deviations
from average atmospheric and oceanic conditions
in the months or seasons ahead so that they can

manage risk and take advantage of opportunity.
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Two seasonal forecast strategies
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An Ensemble A Forecast of
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An Ensemble A Forecast of
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The WCS Seasonal Prediction System
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A Critical Assumption of Seasonal Prediction

Past errors are a prolog to future errors and

can be used to improve future forecasts

The reanalysis, the retrospective forecasts, and
the operational forecasts are equally important
components of a forecast system.

They should be statistically stationary
in order to calibrate the forecasts.
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Seasonal Forecast Calibration and Verification
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Comparing Forecasts
To Observations
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Forecast Skill Summaries
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Fraction Correct 2000-2009

October->DJF Variance Scaling

North America Europe
CFSv2 045 038 045 0.43 0.43 0.46 0.47 0.46
ECMWFv4 037 039 046 0.41 0.26 0.37 0.36 0.34
Multi-model 046 042 0.47 0.46 0.39 0.41 0.43 0.42
Global Tropical Pacific

CFSv2 045 039 052 048 0.74 0.32 0.45 0.48
ECMWFv4 04 0.38 053 045 0.82 0.44 0.7 0.62
Multi-model 0.49 041 0.54 0.5 0.83 0.41 0.59 0.56
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Relative Performance as Best Model
DJF, JJA — NA, EU, GL, TP — 2000-2009

Fraction
Correct (%)

CFSv2 12.5

ECMWFv4 12.5

Multi-
Model e
World Climate Service

Success 5
Ratio (%) Both (%)
21 17

50 31

29 52
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Return on Hypothetical Plain Vanilla Options

An option on Above, Normal,
or Below costs SP and pays
S3P for the event that occurs.

For F the fraction of correct

: 0.333 0
forecasts, the rate of return is
0.416 25
R=(3FP -P)/P
= (3 F-1) 0.5 50
=(F-F)/F, 0.583 75
Multiply by 100 for per cent. 0.666 100
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Average Fraction Correct
and Average Hypothetical Return

O -> DJF, A->JJA — 2000-2009

WCS Multi-Model

North
America

Fraction
Correct

Return (%) 44 32 32
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Fraction Correct WCS Multi-Model
October -> DJF, 2000-2009
Probability Threshold 50 percent

|| Below | Normal | _Above | _AI _
59 a8 59 57
58 a8 53 54

EU 26 39 56 53

TP 91 42 62 59
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Comparing Forecasts To Observations
Number of Observations
A a b Cc % na
Number of
# == % hn
Forecasts I
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Comparing Forecasts To Observations
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WCS Multi-Model Ensemble Forecasts for 2000-2009

October->DIJF April ->JJIA
Below Normal Above Below Normal Above
GL Forecasts (percent) 20 25 55 18 28 54
GL Obs (percent) 26 31 43 21 33 46
Ratio 0.76 0.81 1.28 0.85 0.84 1.18
NA Forecasts 25 21 55 18 25 57
NA Obs 29 33 38 29 34 36
Ratio 0.84 0.63 1.44 0.62 0.72 1.57
EU Forecasts 10 23 66 5 21 75
EU Obs 28 33 40 19 35 46
Ratio 0.38 0.70 1.68 0.25 0.59 1.63
AU Forecasts (JJA DJF) 19 34 47 15 27 58
AU Obs (JJA DJF) 21 36 43 25 34 42
Ratio 0.92 0.95 1.08 0.62 0.81 1.38
TP Forecasts 12 33 54 17 23 60
TP Obs 32 32 36 27 35 38
Ratio 0.39 1.05 1.49 0.64 0.66 1.58
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Temperature Difference ( C)
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Comparison of Global Average Temperature Trends
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CFSv2 Global Average Temperature Forecasts for January 1983-2010
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ECMWF4 Global Average Temperature Forecasts for January 1982-2011
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Difference from Average Over 6 Leads
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It seems that CFSv2 is warming more rapidly
than the observations; ECMWEF is not warming as fast.

A first try at reconciling trends in the same way
we reconcile averages by removing bias was
not successful.

The standard statistical advice is to separate
long-term trends and short-term variations and

treat them independently.

Perhaps we should follow that advice.
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WCS Multi-scale Ensemble Prediction System

The reliability of forecasts can be improved by averaging
over increasing periods as the lead time increases ...

a day for forecasts days ahead
a week for forecasts weeks ahead

a season for forecasts seasons ahead

Multi-scale probabilistic forecasts can be constructed by
using increasing average times as lead times increase
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Washington DC 2m Temperature Probabilities
WCS Multiscale Ensemble Prediction System (GFS + CFSv2)
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Washington DC Cooling Degree Day Anomaly Probabilities
WCS SIDSS (CFSv2)
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Summary

The calibrated seasonal probability forecasts demonstrate
sufficient skill to be of value in the energy and other
industries for mitigation of risk and identification of
opportunity;

The WCS multi-model is somewhat better on average
than either CFSv2 and ECMWFv4 used alone and offers
hypothetical rates of return of greater than 30 per cent.

Forecast performance will likely be improved with
improved management of the effects of climate trends;
perhaps we should rethink our modeling strategy.

New methods of presenting probabilities will assist users
to make more effective decisions.
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Transition to Energy Variables

Energy impact variables are often non-linear functions
of atmospheric variables

Heating Degree Days = Max|[ T,-T, 0]

Available Wind Energy = w(V) V3

Probability distributions for these variables must be
computed from the six-hourly data of the seasonal
forecast ensembles and then examined or averaged

as required for decision support.
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Atlanta Heating Degree Day Probabilities
WCS SIDSS (CFSv2)
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